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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the occurrence of short- 
channel effects and leakage currents in a field effect transistor in 
which metallic electrodes are formed as a source and a drain. 
SOLUTION: A semiconductor device has a drain silicide 12 and a 
source silicide 13 selectively formed on the surface of a p-type Si 
substrate 1 1 and a gate electrode 1 5 formed on the exposed 
surface of the Si substrate 11 with a gate oxide film 14 in between. 
The gate electrode 15 is composed of a gate polycrystalline silicon 
151 and a gate silicide 152 formed on the surface of the 
polycrystalline silicon 151. Side-wall oxide films 16 are formed on 
the side faces of the gate electrode 15 and an n+-type drain 
diffusion layer 17 and an N+-type source diffusion layer 18 are 
respectively formed under the drain silicide 12 and source silicide 
13 at a distance Ld from the ends of the gate electrode 15. The 
distance Ld is equal to or shorter than a depletion layer. 
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SBMOSFET©fi4jS^jj^'frrKll'Cfc-5« Uii, El 

^mr^o p3?o?>>'J3>sisi i icy- t-Mibp i 4 

SCOWi)!:: KU'l' > • v';-t>--l' K ( KU-f > • >>3 h 
=^r~m) 6 t V-X • ->'J-9--f K (V-X • •> 3 h 
1 3i:A<}^fig$itTI,N4. V-X ■ J/y-tJ-'T 

KI 3i*>';3>»tRi ^t<o^mlz^tn* 

1 8 mi\&th. K u-f V • V y -y-i- k 1 2 1* n 

[00 7 1 ] *IS)iO)SBMOSFET(*, V-XjiiiSi 

m^ 8A<v-x- '>'j-y--< KI 3$-at^/-:46, ±m/^ 

m^W&<DV:^:!c-)l/^')Tmmt>''%.mzti:b(DX^^ 
^}TCi\-:y^)mm^i^%t=bcr>X. V3 h=ir~ ■ n* 
y 7ICJ;«,jfifA*^:>^il®l::ji'> L.. «(»S BMO S F E 
Tl^tbLT KU-l'>m36A<t§;«ft*o KU-f^^ffi 

KWv- •>y-t>-'i' KI z^'&i3'Am\zl^fS.iEhh(n 

Xs fit*(?5MOS FETcfcy t^L^fe^F■V5^;^Wt^^^ 
nttztt. C£*(»SBMOSJ;y*«UKU-l'>/S 
USy—^Siill^S^T'^^o 

[0072] ?fc|C, lai S^fflUTiai 2IC^tSBM 
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OS FET0SgitXS SiawrS. ®1 31*, *f6Bfl(0 
|g 6 |?»!ilC«g!b * S B M O S F E T Omxa 

[007 3] 5t-f. Ell 3 (a) |=^-rd;9l::. p§^-> 

L, ^—\- • 51 h9 1 $ 

(Bll 3 (a) ) o 01 3 (b) izfr^ 

$~^>y-r-5, 10 

[0 0 7 4] lai 3 (c) fZjjitJ^OlZ. 

^^s^^'j^^i 51 ty-hsiftisi 4icjaLrR r 

9 1 $l»St^. 

[0 0 7 5] JJil^t?, nil 3 (d) l^jStcfcdlC, ?lt-^ 
(Rapid Thermal Anneal) izi^nXn* ^COy-^i&Wi 

mi^'<t>^x^^vz.tiz^or. v-Tsmmm^ 8 20 
©Diiiy- h ■ ^jssi'U □ V 1 51 oTijizr^^t 

K Lx-f i/ffiSfelS 1 7 roiKli-ir- h ■ 0lBai> U a > 
151 ©^i<l^6SI4^T}gfi)t^i^l.. 

[0 0 7 6] .^t>-C, 013 (e) izmt^'ylZ. 
>glft!RU/c(t. RTA|cd;oTV~;^ • v'j+^f h' 1 

3 1 K u-f > • 'J ■y-'f K 1 2 1 y- h • vu •y-'f K 1 

52^ii^fi6L, *S)S03^^'>^^*-t'i) (Ell 3 
(e) ) „ 

[0 0 7 7] Ki±^Lfccfc-5i::> V-Ai)A^e>f4ifti'i'5!f- 
^jiA^ioC'S^ctiw.feor, v-xjj;tJtli 8;<)iv 30 
• vij-y-'l' K 1 3 t v'J P 1 1 i(D#Slcif^ 

(7>SBMOSFET$1 [Bl©'(':t>/'iAiefcc:*):5 C i 

[0 07 8] *||JiEPI!H*nlSBMOSFET 
lro^^-C^l,fcA^ plSBM0SFETT?J&oT4,<fc 

[0 0 7 9] [|g7^to^ai] ill 41*, :$C^BJ<0^7 
S»fSl^i?b&SBMOSFETC0^«/!t£^i5tBSffiia 40 
pSScDS IS1S1 1<iDa[ffi±lcjM»?fl*l(::, Kb 

1 4^tn^LTy~-Kmf5l 5AM$*tT:iN5. >r~h 
'm^ 51*, 'tr-hSUbJi^l 4±lcfl?^$Hfc'!7'-h- 
*ig||S/U=iV1 51 y-K • V1 5 

1 05«M(::ffJl«^?;h.fcy-h • •y'j-y-'f Ki 52 

[0080] S iStel 1 t KUf^- vi-)-y--f Ki 2 

■ iy'JV-'f Ki 305|^ffilC, ^h^'Jni^ly'f 60 



V-SiGefS«t (SgflfiUS) 1 0 l&tJtKU'rVS i 
Ge^Jg (gSmfl«) 1 0 2A<-?-iK^*4xJ^n!t^Ftl, >>'J 
■t>--<Kl2. 1 3/)<S i G e^SJitl 0 1 . 10 2l-,fco 

ri^s^tiTL^'S, KLz-fi^ ■ v'j-y-'C Ki 2Si;v- 

;^ ■ iy')->)-^ Ki 3±ll, ^HfnKL"f >mai 9^ 
[008 1] *|IM^i^CDSBMOSFETICib■t^T 

I*, mm'j-^m^t^m^h. i£^\zt^r<j)/i<)7m 
mmrmiznti^s b m o s f e t (Dmf&i^tmmm 

[0 0 8 3] ^mMWMOSBWtOS FETIi, fHim 

mMmtmmizs \ g e$nm^L. v-x ■ vij-y-'f 
Ki 3i*v-xMii 1 zmmt^^^Biz^-DX 
F*^a?tl•^:l^§„ Ku-rv • vij-y-i' Ki 2(* Ku-ev 
*2;SSJii 1 1 i()<ffmt^SS;fi=J;oTF»9a^=ti-TC^ 

[0084] *^^Ste^efig(=tel^TI*, S 1 G e ^« 1 0 
1, 1 0 2l=tJl^XiE?LI=t•oT<0A'JT(D^STI=J:•^ 

^■<7)SSIiA<KUi' V • v'J-9--l' Ki 2i£-tlfcfi£S 
icfl^fiE $ WJll I- J: o -C fflfl $ ^ § . 
[0 0 8 5] ;^J|Z. ill 5|C*L/=S BMOS FET(7) 
^JiXSlCOUTiJiB^t^o Hi 61*, *^B^(0^8^ 
»Sg|::'(^^0* S BMO S F E T(D|liiigXS$^tXS 

[0086] iff, 01 6 (a) (~:5i-<(-d;5l~, pMU 

1(D^BBlciiaiS^fc|cJ:oTy--KffiSftlllll 
4*)l?gcLfc^, y-K • 0ftSH«B>>'J=i>1 51 

y-h ■ ^ig®^/';avi 51 ±iz [yij 7. b'&mtsi 

S^X^iUr. y-h ■ #*SfB->';=i>1 51 ty- 
hSt^tMl 4lCi!PtLTR I E (JS)S14-<^>'X.;;^> 

[008 7] >^1>-C% la 1 6 ( b ) J: ^ I::, y*- 

KgS«1 4^-7Xi;i:Lr, G e $'(':t>aALfc 

RTAICfcyy-X • S i G e^JDtl 02 t Kb-C 

S i GefiWi 0 1 tJgfiSJtS. 

[0088] J^i^-e, 01 6 (o) l=^t<k-5i-, ^ffi 
\ziy>)a:^mm^ 2 i $iS«t*. JRi^t?, li 6 
(d) ic^tcb^lc, ••>'Ja>il'(b)ISi 2 1l=?*tTR 
IE^^fl^, i^';=J>l$<tli1 2 1 ^0i@^->'j3V1 
51 (©fjaicJSto 

[00 8 9] -^l^X'. m^ 6 (e) iCTrf ct •? Ic:. ^fS 
H^i>'j3>i 51 i:«i^ro•>'J=^>g^i^fclS1 4$y;^^? 
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OX v-;^ffif»)i 1 1 2 1 K u-f >i&mm 1 1 1 
[0 0 9 0] lai e (f) i=^tJ;?ic, »$s 

>^<b^1 2 1 $R I ElzJ;y^Sr^, i*!!.^-^, 01 
6 (g) lZ7pti:vlZ. f^^O^lfffiLfc^. RTA^ 
ff^CirlcJr-^TV-T. • v-ij-b-'f K1 3, KU-fV- 

•vu-y-i- Ki 2Sci;y-K • vg-y--r h'1 52 ^jf^fiic 

[009 1 ] titi. Hie (c) -mi 6 (f ) (DXfi 

[0 0 9 2] m9mm¥B: lai 71*. *fBiBcom9 
sBMosFET ommTFtmmm 

t?fe*, tcfc, 01 4i:il-/d:S[iei:lilS]-^^^$<?t 

[0 0 9 3] pSSi/ij3>»«t l 1(»Sffi(::S i Gel 
1 3 1 A<JI^fi!t**lXl,^*. S i Gell 3 1 ±|cy- h 

~ h^®3 V-x ■ •> U ■y-'l' K 1 3 i: K > 

[0 0 9 4] *SI»SII::ifeLvTI*. M^^^JSA^'^IH 

[0095] m-i ommmm} m^ 8it. 

tan. mi 7 t^-mMUzitm-nm 

[0 0 9 6] ^miMmx'\t. mQmimmtmmzp 

ms i Ml 1 ±|cs i G 1 3 1 A^ff^fiE$;|x, V- 
;^ • i-'j-y-'T K 1 3(*v-?;fii;mMi 3 3A<}fM-r«>S 

[0 0 9 7] *|gffi?e^|ZfcL^ri*. SiGeMISI 

xt%>iEj\.\z^^pms i»si T^rou— ^l/W, 

[0 0 9 8] mi immmm] mi Sits ^%m<D^ 
1 immmrmzim^sBMosFBT^mtiSi^^^tm 
mmx'ib^. uti. m 7 tm~tj:U^izitm-^^^ 

[0099] p iL'i/ ij 3 vsffi 1 4 1 iz^- mim 1 
4^^^LT'^-^•ftfii1 5*<}efiit$*i, -eo^-hiffi 

1 5<7)pffl)(=V-X • i/'j-y-'T K 1 3 t KL^r > • t/'J 

■y-'T Ki 2;(i<ffM^?nTL\-5. ^-LT, v-;^ • i/'j-y- 
•< Ki 3;ri>*ku-<> • vg-y-'f Ki 2 4 1 1 
<D^m\z^ht'*is v-:^- s i Ge^iSi 0 2Sd:k 
> • s i G e^iJ^ 1 0 1 ^ij-y-^r K 1 



2. 1 3!!)<S i Ge^Jgl 0 1, 1 0 2 TfWa^^lTl^ 
[0 10 0] *3l»«l3fca'>TJ±. iE?Llci:ot©/< 

[0 10 1] [^1 zmmrm] Mzoii.. :^nmon 
isign?fc§o 4'i3, mi 9 tm~uumz\tm-n^'& 
[0 10 2] mi immrmtmmz 

SiGefglSlOI. 1 0 2^^Uv V— X • i/'j-y-w 
Ki Slip* MOTv-xtfitkiii 1 2*<}^filit*^2IS 

l::J:oTrta$*tS. Kb-O ■ i/'J-y-'T K 1 2l*p* 
m<D Kb'Tl/JftlSSl 1 3A<Jl^lS-r«S£)il=<toTrt 
^^M. mmmiztii^xit. p* m8JtSi::J;*^ 

dais's© V —i'ms^^A<^lllf6l]*^^*. 

[0 10 3] [^1 3j!iSBJJi] S12 Ki, ;i|!:|gB^<o|gi 
3mMm\Zi^ib%>SBMOS F ET (Dmi^i^^tvim 

Ei-cfc*. ^cfc\ 01 Q tm~tmmz{tm-¥fmi^ 

[0 104] nS->Ua>aiR1 4 1±j"WI=S i Gel 
1 4 4i}mmtS^Xl^%,, S i Ge®1 4 4±lcy~h 

MlblSi 4^iM.-cy-HSi 5A<JBfigSFih-. ^-roy 

- Kffi«1 5 0mm\z-'J-7, • i/'J-y-'C K 1 3 t Kb'f 

. •>g-y-^' ki 2A<M*ih.*, 

[0 10 5] *!l)!6ff^ftlJ3l^•rl*, lEmztoXOA') 
7tl<UTt^0)Xs V—X • v'J-y-'l' Ki 3ii!)>^>^-V^ 

^U's<7)jEfia);iA5t5pA<li::». L> K b-f ymMm:^t 
€), 

[0 10 6] [mi 4»1] 02 21*. ;^^B^©|g1 
4||]5fij^S8l:HS*?5S BMOS F ETa)^fig$'*1-»f® 
I2n?fc«. 'Srfc, 132 1 iP-^c«)ifi;lcl*Pl-?9F#S# 

[0 10 7] lei s^mumtmmz 

S i Q e 1 P 1 4 AtmrntSil. ' 'y'J'^'f K 1 

3itv-7.mmM 1 A3msit^^s.m\zi:-oxPi^ 

*;h.S. Kb-O- i^'J-y-'T Ki 2liKbi'>fm^l 

[0 10 8] *S]»«iiti3tNTi*, morMiA- 

2. 1 4 3;!)«JiJR!cf ^^SlA^Kb-f >• viJ-y--< Ki 
2, y-x- Kb-fx/i 3iEafc::^l3ctoT> m^i:: 

J; ^ n 1 S i S*E 1 4 1 'nW "J ~/7 m3SA<}tPiJi| 

[0 10 9] ua. ^mmmtLxs iG^imi^^m 

mWlzt3i^X\ts • b'^^l/A^i'Un^^WX* 

. /<> K^-v>y:'**<t y h Lf= 

V3':^ K^-m<iSfflt^Tt«kl\, Cill::J:y. SiG 
e^i|!^^=frt^pSSBMOSlCfct^-C(-J:, ^^iCto 
X(D/^'J Ti^&Tt^ Z t ICJ; ^)m<Om^^ ') 7X 
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[0 110] ?^Jfc\ ±ia^i5£}g^i::|!S^^;h- 

[0 111] ^ffc\ ^JSm^iUTii, V'J-t'-f Kiy^t- 
K U-f < i t-:^(D^JSl;S^I^€lf 

s I GelcJ;orWI^l^«lSlti.^:i.^1■l::. a i GaA 

COm^s {eTOSA^^IH^HSCOT?. nSISBMOS 
FETtpSSBMOS F ET(7)-?-tl-t*4xlC>fttrll^ 

[0 1 1 Zl *»Bfll*, ^(7)^g*5a)8iL*L^ 

[0 113] 

tied; or, mf-\^-}i'i^mBi.U'j-<?m)A^\mi\t^ 

[02] E11(7)MOS h^^^eJX^KDSSjtXS^-^fX 

[06] E15<3)M0S h^>e?X^<OMXgS^-rx 40 
[El 7] laSOTMOS h^Vi'T.^^ro^jeeiOfllja^^ 

[me] m4*»sie<it?^Mos h^vvx^cDfii 

[119] mSCDMOS h^^vX-JiCOiiigXfS^^g^fX 
[E11 O] 12l8<DMOS h^>vX^K7)^W)(0SfjaS 
[Ell 1] m5^W!«IC«*?SMOS h7>v;^^© 50 



[01 2] m6*JiSM(Cl$47*SBMOS hv^iJX 

[01 3] lai 205S BMOS h7>i>;^f ©SSiSxs 

^^•rxfiSlfSli, 

[HI 4] |g7 3?Wl(=fi^t>-&SBMOS h5V:^X 

^fWffi^^pi^tWiSlilo 

[01 5] m83ISSi^g||-M*?^sBMOS h7>-::^:^ 

[01 6] 01 5<DSBMOS h^>i'X^«(DSjtxa 

^jS-rxSBria0. 

[017] ^9^»SWSt?SSBM0S h^^vX 

[01 8] mi Oil»ffi(C<S*:>SSBMOS 

[01 9] mi 1|l»lCfS*5SSBMOS h^>iJ 

7.^(7)^SJ^ESn^•tBTffi0. 

[02 0] mi 2^MJ^I=fiSt3SSBMOS h7>V 
[02 1] mi 35|»(||l=lS*5.5SBMOS h7:/i? 
[02 2] Sf51 4SI£Ml=<S*54SBMOS h^Vi? 
[02 3] ^S^0)SBMOS FET(J>fl|)«^*tMf® 

00 

[02 4] ^2D/UTX|-fc'lt4««t^l®<0X;^;^:^- 

(^?#a>SSiB^] 

1 1 -piis i &m 

1 2-KU-1'>' v'j-y-'f K 
1 3-v-;^ • v'j-y-'f K 

1 4-y-SB4« 

1 5--y~hms 

1 51 -y-h . ^jiSiSbi^'Ja^ 

1 5? -f-h • I" K 

1 6-fil«gS« 
1 7- KU-OjfiSJIi 
1 8-V-Xffi» 

1 g- Kb'f >®S 

2 o-v-X'lti 

3 0 --SO 1 
3 1 

3 2-gS{bI^@ 

4 i-7'f-;i/K»^bii 

4 2-7KT-f • e/'j-y-'f h* 

4 3-7tff -i-lti 

4 4-7t>'Ti'miiffifSiiii 
5 1-n^s >mm 

5 2-ffi«)5i«^iFv4'^JHl 
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